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SUMMARY

Technological advances taking place in developed countries
provide the means to the narrowing down of the techno-economic gap
between them and the developing countries., Their efforts to
gtimulate rapid economic growth will inevitably call for large
inputs of steel, Investments in new iron and steel plants impose
a heavy burden on developing countries and they have come to rely,
therefore, on foreign assistance, both for finance asz well as
technology. However, finance constitutes only one of a host of
problems confronting steel development, and developing countries
should give adequate thought to these vital techno-economic issues
such as choice of technology, plant size and economies of scale,
long-term planning, productivity and costs, etc while planning
gteel development,

The observations made on problems of steel development are
meinly based on Indien experience. While these may hold good for
those countries of Latin America, Asia and the Middle East which
have a similar industrial base, the action points have to be
suitably modified to suit the varying conditions obtaining in
other countries.

Foreign capital requirsments

Though the external capital requirements of developing
countries have been rising, there has been no epprecisble change in
the net inflow of capital and indications are of its likely
reduction in the coming years. The developmental needs of these
countries demand that the net inflow be maintained at least at the
present level,

The adverse terms of aid and increasing balance of payment
difficulties of most developing countries emphasize the need for
drastic improvements in the pattern and terms of 2id, The terms
vary according to the lending agency and often from loan to loan,
with interest ranging from 0.8 per cent to 6.5 per cent for 3 to
50 year terms with grace periods of 2 to 10 years {DAG, IBRD, IDA,
etc{. The loans granted by socialist countries usually bear an
interest of 2.5 per cent for a term of 12 years with a 4 year grace
period. The over-all aid picture is not satisfactory. Debt service
charges are mounting and accounted for 45 per cent of gross official
bilateral lending in 1966. There is a strong case for softening
the terms of aid and for wider use of interest-free loans.
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Finances for steel development

It is estimated that an integrated steel plant of say one
million tons annual capacity would require about g 300 million,
with an import content ranging from 20 per cent in the case of a
country like India to 70 per cent or more in the case of less
developed countries. A number of plants have been built or are
under construction in developing countries with the assistance of
developed countries such as USSR, USA, UK, Germany, other European
countries and Japan. The total investment required by developing
countries during 1965-70 for their steel programmes so far announced,
would be an estimated § 7200 million, with a foreign exchange compo-
nent of about ¢ 4500 million,

Owing tc the huge invests involved, stsel projects are often
jointly financed by the government of the receiving country and
losns and grants from international agencies and fcreign governments.

Foreipn aid and ccllaberation - its implications

A wide variety of arrangements is possible, and upon the
choice of arrangement will depend the effectiveness of aid from the
peint of view of the developing country. No one questions the
usefulness of foreign aid and ccllaboration, when judiciously employed.
What is objectionable is the restrictive aspects of collaberation
agreements which hamper technelcgical progress and interfere in the
domestic policies of recipient countries. The tendency of developing
ccuntries to accept eagerly any offer of collabcration has also led
to over-import of capital in some sectors, while starving others.

Some of the unsatisfactory features of foreign aid were
revealed in recent case studies of foreign collaboration in India,
such as high cost of imported equipment, obsolete know-how and out-
moded plant, insistence on foreign control of design and engincering
even where local expertise is available, etc. The study also brought
to light instances of over-import of capital and know=-how, restrictive
provisions, extra-territoriality, ete. By and large, Latin American
experience and that of some other developing countries in Asia and
Africe appear to have been similar.

Foreign loans have to be repaid sooner or later. The external
debt outstandings of developing countries have risen from § 10 billion
in 1956 to g 39,2 billion in 1965. Interest and amortization payments
too -have advanced from g 0.8 billicn to & 3.6 billion during the same
perdiod. Their burden has increasingly fallen on export earnings.

The over-all ratio of debt service payments to export earnings has
more than doubled in the last decade and may absorb an estimated
187to 23 per cent of the export earnings of developing countries by
1975.
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Criterie for foreign collaboration

Foreign collaboration agreements should therefore be entersd
into where absolutely necessary, based on well-defined principles,
namely: i) purchase of technology on a highly selsctive basis,
utilising indigenous skills to the maximum; ii) procurement of know-
how from the best and most economic source, instead of being saddled
with obsolete or 'mixed bag' of technology; iii) management and
control of project; and iv) channelling of 'purchased! technology
through a competent local technical agency and making it available
to other entrepreneurs to obviate proliferation and re-purchases of
the same know=how.

Cogbs of 'tied aid'! and turn~key contracts

Technology and equipment purchased on a competitive
international basis ensures that they are most suitable and obtained
on reasonable terms, resulting in considersble savings in project
costs. In turn-key and 'tied aid! projects, supply is narrowed down
to one source, resulting in increased cost to the recipient country.
According to & UNCTAD study, by aid tying the recipient incurs
substantial direct and indirect ‘'excess costs' which reduce the
value and usefulness of aid. Case studies have indicated that
direct 'excess costs' range from 10 to 20 per cent (Iran 10 per cent,
Chile 12.4 per cent and Tunisia 20 per cent). Other independent
studies have confirmed the ‘excess costs' of tying aid to be much
higher - as high as 30 to 50 per cent. In eddition, there are
substantial indirect costs in the form of higher prices for spares,
higher cost of foreign persomnel,higher development costs, etc.

'Watch-dog asgency!

Valuable lessons can be drawn from the Indian experience of
foreign agsistance to steel industry. As aid negotiations and
collaboration agreements were conducted by bureaucrats without any
tachnical experience = local expertise though available was excluded
from them - aveidable difficulties and mistakes have arisen in the
subsequent design and engineering of the projects, resulting in
high plant costs., The aid-giving country's pressure and insistence
on providing its own experts for project report and engineering,
have also been responsible for this.

A number of countries have specific experience, particularily
of the pitfalls and mistakes, of aid from both the western and
socialist countries. Experts from these countries are now in a
position to share their experience with other developing countries.
It is suggested that such experts from the developing ccuntries,
perhaps under UNIDO auspices, may serve as the 'watch-dog agency!'
tc scrutinise aid offers and to ensure that the recipient country
benefits by them.
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Fereign aid is scarce and costly. It is therefore not
enough just to cbtain foreign aid; it is essential to see that it
is properly utilised.

Conclusion

Steel development is essential for industrial growth. The
technological revolution in iron and steeimaking presents a challenge
and opportunity to planners and engineers in developing countries.
Undoubtedly there will be problems, however, these are not beyond
the ingenuity of the developing ccuntries to tackle with the
enlightened support of the developed countries.



ARaB STEEL - 2000 _a,.D.

by
Dr M,N. Dastur

SUMMARY

This paper seeks to present a model of possible future
steel development programme for the irab world by 2000 a.D.,
and the long-term planning and associated technical inputs
required to implement the programme.

The steel industry enjoys a high priority in the
development plans of most countries, because of the known
dynamic effect of steel development on the rest of the economy.
The installation of a steel plant sets in motion an entire
chain of economic activities, providing the growth stimuli not
only to those industries which use its output, but also those
from which it obtains its raw materials and services. GSteel
ig, in fact, indispensable to progress.

The nrab countries, unlike other developing countries,
are placed in more propitious circumstances for the speedy
implementation of a massive stecl development programme. They
are in the happy position of having large surplus oil revenues
which can be gainfully ploughed back into the economy for steel
develooment. They are also well placed in respect of major
raw materials such as iron ore, manganese ore, limestone and
dolomite, which would meet adequately the raw material necds
of "the iron and steel industry. The bulk of the fuel and
energy requirements of the steel industry can alsoc be met by
the rich oil and natural gas reserves, but some coal and coke
will have to be imported. Though local design and engineering
facilities as well as equipment mamifacturing capacity may be
lacking in the Arab region, these are only by themseives not
insurmountable obstacles to rapid steel development, in view of
the ready access the arab countries can have to modern steel
technology.

The steel development progranme in the .irab countries
could be conveniontly studied in two time-horizons - the first
phase of intense preparation and moderate growth us to 1985 and
the second, from 1985 to 2000 ..D. with a much higher rate of
growth, symbolising the take-off of the economy.
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Up to 1985, the Arab steel production is likely to be
mainly concerned with the satisfaction of domestic demand, with
limited export possibilities, Accordingly, the likely requirements
of steel by 1985 have been estimated on the basisg of the
correlation botween the gross domestic product and steel
consumption, assuming different growth rates, It is estimated
that stecl consumption of the Arab world by 1985 may bo around
25 to 30 million tons,

The period after 1985 would be the beginning of the
take-off for ths Arab economy as well as for the steel industry.
The Arab countries would cmerge as major producers and exporters
of steel by 1985, Tho steel export potential of the Arab
countriog may sound strange in the present context, but this
is not beyond their capacity beocause of their unique position
in finances, onergy, raw materials, access to modern technology
ate. The achievements of Belgium, Iuxembourg, Japan ete have
amply demonstrated that high per capita production is attainable
irrespective of the size of the country or pepulation. While
in the case of Luxombourg it may be argued that it 1s easy to
show a high per capitas production because of its very small
population, it is not so in the case of countries such as West
Germany, Japan otc which have larger populations. Japan with a
population of over 100 millions has achieved a per capita production
of 1,100 kg, while large countries with huge population iike USA
and USSR have per capita producticns of over 600 kg and 500 kg
respectively.

It 1s therefore reasonable to assume that by 2000 &,D.,
the drab world can hope to achieve a production lovel of 500 kg
to 700 kg per capita. The population of Aradb countries is
1ikely to roach 300 millions by 2000 A,D. and on the basis of
the per capita production assumed above, the stesl production
will be around 150 million tons to 210 million tons. This target
igs not only realistiec, but also well within the Arab world's
rogources and gapabilities, When we consider that USSR accomplished
an inerease of about 90 million tons in the last two docados; and
more recently Japan has added about 90 millions to its steel
capacity during even a -horter period of ten years betwoen 1863
and 1973, in spite of ius having to import all the major iron
and steolmaking raw materials. Thus a planned development to
150 to 200 million tons of annual stool capacity spread over
a period of 26 years would not be impossible. The advantagoous
position enjoyed by the Arab world coupled with the political
will and confidonce in its own destiny should enable the Arab
countries to reach the 200 million target by 2000 A.D.
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In this context, the need for long-term planning and
advenee aetion for coordinated dovelopment is specially
omphasised. Detailed studies have to be carried out at the
tochnioal level to work out the implications of the overall
targots and to define the steps which need to be simultaneously
initiated to achicve integrated prograuss over a wide fronmt.
Advance action has to bo taken to train and develop the manpower
required for the steel devolopment. The early ercation of a
micleus of design and engineering capability is also imperative
for the succesgsful implementation of the steel development
programme, In the initial stages, the assistance and guidance
of a competent and experienced consultancy organisation specialised
in the field would be valuable, who working closely with the
Arab organisations, would assist them in doveloping local design
and engincering services as well as manpower, and in evolving the
institutional framework end procedures required for the speedy
implementation of the 200 million stesl programme by 2000 A.D.



ARAB STEEL - 2000 4.D.

by

Dr M.N. Dastur

Introduction

The iron and steel industry enjoys a high priority
in the development plans of most countries, because of the
known dynamic effect of steel development on the rest of the
eoonomy., The installation of a steel plant sets in motion
an entire chain of economic activities, providing the growth
stimuli not only to those industries which use its eutput, but
also those from which it obtains its raw materisls and
gervices. Steel is, in faet, indispenseble to modern 1iving,
In agriculture, industry, trangport, in engineering and
construction, steel is the first essential and it also forms
the basis of the machinery and tools which make nearly every

product we use.

The major constraints in many developing countries
for the speedy implementation of their steel development
programmes are scarcity of financial resources, abgence of
local design and engineering organisations for the planning,
design and construction of steel plants, and the lack of
indigenous equipment menufacturing facilities - even though

they may not be lacking in rew materials and natural resources,

Paper presented at the THIRD CONFEIRENCE OF TECHWICAL AND COM'ERCIAL
DIRECTORS OF THE MT-BERS OF THE ARAB IRON AND STEEL UNION, held
in Ryadh, Saudi Arabia from 20 to 26 April 1974



The Arab countries(ll are placed in more propitious
circumstances in some of these respects. They are in the
happy position of having favourable balance of payment and
large surplus funds earned from their oll revenues which can
be ploughed back inte the economy for developmental projecis.
Since oil is a wasting asset, the utilisation of the surplus
revenuss on crucial develepmental projects like steel should
ba of spscial importance.to the Arﬁb comntries in their
efforts to promote a balanced growth not only of their

individual economies, but of the Arab region as a whole.

The Arab countries are also well placed in respect
of major raw materials like iren ore, manganese ore, limestone
and dolomite., The total estimated iron ore reserves are about
8,000 million tons of which 2,500 millien tons are proved.
Iron ore mines are now being worked in Msuritania, Morocco,
Algeria, Tunisia, Arab Republic of Egypt and Sudan, but the
bulk of the ore is being exported. Occurrences of manganese
ore have also been reported in a number of Arab countries
including Algeria, Morocco and Jordan., These deposits, when
déveloped, should be able %o meet the mangaﬁase ore requirements
of the Arab iron and steel industrf. TIimestone and dolomite

are reported to occur widely in a number of Arab countries, but

(1) The Arab countries comprise: Mauritania, Moroeco, Algeria,
Tunisia, Libya, Egypt, Syria, Lebanon, Jordan, Iraq, Kuwait,
Gulf Emirates, Saudi Arabia, Sudan, North Yemen and
South Yemen.



detailed exploration work and investigations would be necessary
to estabiish the reserves and quality. It is expected that
iron and steel industry's requirements can be adequately met

fram domestic sources.

Tt is only in respect of coking coal that the Arab
comtries are deficient, but this is mere than amply compensated
by their large petroloum and natural gas reserves. They are,
however, using at present only 10 per cent of the total
production of their oil and natural gas. It is possible that
the bulk of the fuel and energy roquirements of the iron and
steel industry can be met by the oil and natural gas reserves,

while some coking coal will also have to be imported.

Though a well-~developaed design and engineering
organisation may be lacking and the indigenous equipment
manufacturing cepacity may be absent at present in the Arab
region, these are by thomselves not insurmountable obstacles
and need not hold up the rapid development of the iron and
steél industry in the Arab countries. There is already a
growing awareness in tho Arab world about the immediate need
to davelop local design and engineering skills as well as the
utilisation of local materials and rosources, Howaver, in
the initial stages, much of the technology and equipment
required will have to be obtained from the industrially

advenced countrics; and simultaneously indigenous engineering



services need to be developed and equipment building
facilities ereated to the extont possiblo, to meet the

requircments of tho 4drab iron and steel industry.

Given the political lead and policy guidelines on
the dimensions of the steel development programme and the time
horizons for achieving the targets, a suitable pcrspeétivc
must be ovolved which would cnable the Arab countries
eventually to play a decisive relo in the world steel industry,

ag in the case of oil.

PERSPECTIVE OF ARAB STEEL DEVELOPMENT

This paper seeks to present a model of possible
future steel devolopment programme for the Arab world by
2000 A.D. Tt will bo appreciated that this long-term foreeast
necessarily is tentative, particularly in 2 sensitive sector
like stoel which is prone to the interplay of multitudes of
both knoun and unknown variables. At tha same time, twep;ysix
years is too short a peried iﬁ the history of nations, though
it mey sppear too long from the point of view of life span

of individuals.

Such forecasts are most valuablo for presenting the
bread dimonsions of the problem which would wltimately assist
the planners in formulating the stoel development policias.
The following paragrachs saek to outline » logieal soquence

ol events in order to show how, starting from the present



situation in the steel industry in the Arab ocountries, a
future status reaching up te 2000 4,0, might evolve, The
main purpose of the forscast is not to predict the future but
to delineate the conteurs of the programme and to visualise

the developmental efforts required to implement it.

The importance attached to the iron and steel industry
in tﬁe developing c;untries is reflected by a 60 per cent
inerease in their stoel production during the last decade with
the objective of self-reliance which has been the guiding
force in the developmental planning of most of these
countries. Howsver, the programme for steel development in
the Arab world is still in the embryonic stage. Indigenous
production from integrated steel plants is confined only to
Algeria, Arab Republic of Egypt and Tunisia. Tha total
output from these plants maets only a fragment of tho total
domestic demend of the Arab countries, and almost the ‘
entire consumption of the Arab world is at present met
threugh imports. Table 1 gives the steel consumption from

1965 to 1971 of the Arab world and illustrated in Figure 1.

Stages of development

Stoel dovelopment could be roughly divided into
two stages. The first stage would be the period of intense

preparation and implementation of the stecl development
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TARIE 1 - APPARENT STEEL CONSUMPTION OF ARAB COUNTRIES

Stesl Per capita steel
Yaar consumption Population consumption
000 tons 1000 Nos kg
1985 3,121 106,860 29
1966 3,500 111,290 z1
1967 3,507 114,500 21
1068 4,037 117,870 34
1969 4,203 121,240 35
1970 4,268 124,780 24
1971 4,501 128,230 35

Source: Study of develepment possibilities of iron and steel
in Arab countries for the Industrial Developmeunt
Center for Arab States. Arab Iron and Steel Union
and Dastur Enginesering International GambH, Oct 1973

programne and the second would be the peried of take-off.

Tn the first stags, the Arab countries would be able to
progressively reduce their steel importa; and in the next
stage, they will not only meet the home demand bﬁt also
will be net exporters of steel, A study of the history of
steel development of many countries would indicate that a
gestation period of about 10 years is usually required for
abgorbing and developing the required technical know-how and
skills, as well as the development of other inter-related
sectors. Therefore, the steel development of the Arab world
could be conveniently studied in two time phases, that is,
the first phase up to 1985 with a moderate growth rate and
the second phase from 1985 to 2000 A,D. with a much higher

erowth rate,



Reasons for the breakthrough

There ars several important factors which would
contribute significantly to the great leap forward of the
Arab world with regpect to its steel development programme.
Firstly, the planners of the Arab world have realised that
programme of rapid industrial development is the only way of
lifting the Arab economies from their current despendence on
#il revenues, Secondly, after the recent world-wide development
of energy crisis, the advantages of locating energy-intensive
industries like steel in the areas where cheap energy is
available, are being increasingly realised. Arab countries
with their abundant fuel resources are a natural choice. In
these countries, vast amoupts of energy which could be put
to economic use are now being wasted. For instance, the
natural gas now being flared by Saudi Arabia alone at the
current level of production of 6 million barrels crude oil
per day could theoretically provide the energy raquired for

a steel production of 20 million tons per year.

Thirdly, the energy crisis is slowing down the tempo
of steel development in a nmumber of developed countries,
This, coupled with the stringent anti-pollution laws now in
force in many industrislised countries, may eventually 1eéd
to the setting up of new iron and steelmaking facilities in

those parts of the world where energy in clean forms is readily



available and envirenment control Zs not zn immediate issue.
But the largest single factor that would accelerate the growth
of investment in steel would be the rice in the per capita
income. The present rise in 0oil  “zes has substantlally
augmented the oil revenues of the m=’or oil producing Arab
countries. Even if the production of crunde oil is maintained
at the prasent level, the accrued additional revenue would be
enormous; This huge accumulation of finance would enable the
Arab ceuntries to industrialise themselves rapidly, so that
the overall level of per capita steel consumption could be
ralsed to the level at least of some of the industrialised

eountries.

Steel up to 1935
The past growth rate of steel consumption between 1965

and 1971 in the Arab countries was only 5.0 per cent while the
per capita income showed a slightly higher growth rate during
the same period. The level of income of individual countries
like Libya, Saudi Arabia, Kuwait, Iraq and Morocco has risen
at much higher rates {10 to 12 per cent during 1965 to 1970).
The growth rates of incomes of the mors poéulous countries
like Egypt, Algeria and Sudan vwhich between them account for
50 per cent of the total population of the Arab world, are
however not so high as this resulted in lowering the overall

rate of growth of income of the Arab world as a whole.



The estimsted population of this region by 1985 is
~#iven in Adnnexure I and are summarised in Table 2.

TABLY 2 - POPULATION Q™ THE ARAB 'ORLD BY 1985

(millions)
Averaﬁe
Region growt 1975 1980 1985
Hediterranean 2.9 93 108 125
Gulf sub-region 3.0 16 20 24
Red Sea sub-rezion 2.9 36 41 48
Total .e 3.1 145 169 197

Source: 4rab Iron and Steel Union, Algiers.

Up te 1985, the growth of steel production in the
Areb world would be mainly directed towards the satisfactien
of domestic demand and because of this faet any large scale
export possibilities of steel up to 1985 would be limited.
In view of this, the correlation between steel consumption
and gross domestic product would be a =zeod yardstick to
asgess the steel requirements till 1935. For this purpose,
the growth of GDP during the next 15 years has been projected

baged on the analysis of past growth rates, as shown below:

Assumad Projected Per capita
Year owth rata GIP GDP
Z mill US § , Us %
1975 8 50,000 345
1980 9 80,000 472
1985 10 128,000 650

As the steel consumption projection up to 1985 has

to be based on the relationship of per capita GDP and steel
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consumption, an anpropriate cross country regression line has
baen developed. This is presented in Figure 2. The likely
per capita stecl consumption levels for the years 1975, 1980

and 1985 are given below:

Par capita
Year steel consumption
kg
1975 60
1980 92
1985 140

The projected stesl consumption figures derived on
the basis of estimated population by 1985 are given in Table 3
and diagramatically shown in Figure 3.

TABLE 3 - PROJECTED STEEL COMSUMPTION - 1985

Per capita
stesel Steel
Yoar consumption Population consumption
kg millions million tons
1975 80 145 3.7
1980 92 189 15.5
1985 140 197 27.8

Projection by varisus growth rates - 1985

The trend of past steel consumption shows a growth
of about 7 per cent between 1965 and 1°70. Assuming threc
different sets of possible growth rates, the projected steel
consumption for the years 1975, 1980 and 1985 would be as

indicated in Table 4 and illustrated in Tigure 3.
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T:BLE 4 — PROJICTED STEEL CONSRRETION OF i3'B "JORLD
AT VARIOUS GROWTH RATES

Lssuned Demand in million tons
growth rates 1975 1980 1985
10 7.2 11.5 18,4
12 7.8 14,2 25,0
15 . 1,0 18,0 36,0

It would be noted from Tables 3 and 4 that the annual consumptien
of steel in the .rab countries may range between 28 end 36 million

tons by 1985,

Steal beyond 1985

The period after 1985 weuld be the beginning of the
take—off for the .rab economy, due to the earlier gains made
through steel development. The abundant availability of
capital, the pre-eminent position enﬁoyed in respect of fuel
and energy and also thc ready access to modern technologies
are some of the principél faetors which would enable the
*rab world to become one of the highly developed regions by
the and of the century. In this long stride, further
development of steel industry would undoubtedly be of prime
importance, as stcel is essential for the development of all
sactors, inecluding agricultura. The irab countries,
hitherto importers of steel, would slowly emerge as ma jor
producers by 1985, and beyond 1985 they could look forward
to entering foreign markets also. The current steel
development programmes of ilgeria, Egypt, Libya and other
countries are evidonce of these continued efforts of the

srab world to become self-suffieient in steoel.
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The potential of the Airab countrics as steel
oxportars may sound strange in the prosent context, but
because of their unique position in finance and snergy
coupled with the fact that they have alse some of the major
raw materials, it will not bhe ah impossible task for them
to achlieve this. In this context, 1t would be more relevant
to set a target for Arab stecl capacity on ths basis of

per capita oroduction rather than par capita consumption

as the per capita production would reflect not only domestic
consurption but also the export requirements. The
achicvements of Belgium, Luxembourg, Japan ote have shown
that a very high per capita preduction is attainable,
irrespective of the size of the ecouniry or the population.
Howevser, while in the case of Luxembourg it may be argued
that it is easy to show a high per capita production
bocauss of its very small population, it is not so in the
case of gountries like Swedon, Czechosleovakia, "fest
Germany, Bolgium, Japan etc which have larger populations.
To eite only onc cxample, Japan with a poonlation of over
100 millions has rcached a por capita preduction figurc

of 1,10C kg, This is alsc the cases even of large
countrios with large populations lile the USA which has

a per capita production of over 500 kg and USSR with over
500 kg where tha per capita produetion has bszn rising

continuously during thoe last fifty years and is still srowing.
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The ner capita steel production of thase countries for the
yaarg 1985-73 is detailed in f‘nnexure 2 and summarised in
Table 5. The trend for the individual countries is
illustrated in Tigure 4.

T/2LE 5 ~ TREYD IV PZR CAPITA PRODUCTION OF SOME COUITRITS

(in kg)
Yest
Yoar 3elgium Luxcmbourg Japan Zermany Sweden Czechoslovakia US.. USSR
1985 980 1,390 418 650 6810 615 515 392
1966 940 1,320 432 618 615 846 618 415
1287 1,020 1,340 623 B35 810 70% 578 422
1968 1,210 1,430 680 708 845 738 592 4418
1969 1,330 1,520 800 770 6862 750 830 458
1970 1,300 1,610 900 755 870 790 582 475
1271 1,290 1,560 845 675 830 842 525 492
1972 1,480 1,580 915 785 610 868 570 502
1973 1,590 1,700 1,110 810 A35 890 835 520

Per capita oroduction by 2000 i.D.

Trom the abeve it is seen that tho per capita production
eould be anywhere from 60C kg to over 1,000 kg. This is
true, irrespective of the size of the countries fer the
nopulation or the raw material resources ete., Therefore,
it is reasonable to assume that by 2000 .D. the Lrab world
can hope to achieve a por capita production level ranging

from 500 kg to 700 kg. This could be achieved by adepting
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apnropriate development strategics and well planned programmes
for the entirz region. . perspective of stesl development
for the irab world visualised in this econtext is presented

in ¥igure 5.

Population by 2000 ..D.

Based on the population figurce up to 1985 furnished
by irab Iron and Steel Union, and assuming the same growth
rates for thz diffsrent regions, the pooulation has been
projected boyond 1885 up te 2000 L,D. as indicated in Table 6.

TBIE 6 ~ ISTIMITED POPUL.TION - 2000 /D,

Population (millions

Rogion 1885 1990 1995 2000
Meditorranean 125 145 185 185
Gulf sub-region 24 29 34 40
Roed Soa sub-region 48 58 65 75

Total .. 197 220 264 300

Thus on the bagis of the per capita steel production
discussed carlicr, and the cstimated populatioen mentioned in
the above table, the total steel production that the irab

eountrios could aim at by 2000 ...D. can be projocted.

STEEL PRODUCTTON BY 2000 ..D.

In 2000 ..D., at a level of populatien of 300 millien
and p-r capita production of 700 kg, the annual stoel production will
be around 210 million, while at 500 kg per capita, the production

would be 150 million tons, as can bs seen from Table 7.



MILLION

POPULATION,

300

R

o
~N
MILLION TONS

250

200
1990

1995 2000
YEAR

FIG.5S — PERSPECTIVE OF

12

=
150 2
-
Q
o
[
O
, o«
210 &

o T 2000

////
s
-
A o
— C 41995 =
S >
/.
2l
—— 41990
] [ L 1
200 300 400 500 600 700

PER CAPITA STEEL PRODUCTION, K(

ARAB STEEL BY 2000 A.D.



- 15 =

TABLE 7 - PRODUCTICN AND CAPACTITIES Q7 STEEL BY 2000 A.D,

Per capita
production
Higher Lower Steel production
Year Population limit limit Higher 1imit Lower limit
million kg kg million tons million tons
1990 230 270 200 62 46
1995 264 425 335 112 88

2000 300 700 500 210 150

The target of 200 million tons by 2000 A,D. would
not be ﬁnrsalistic if the Arab steel development plan is
pursued vigorously, with the full support of all the member
countries. The favourable factors discussed sarlier would
reinforee t-is possibility. In view of this, the targst is
not only realistic, but well within the Arab world's

capabhilities.

Table 8 clearly indicates how the stesl development
achieved by selected eountries during the last two decad;s.
Tt will be ohserved that USSR accemplished an increase of
more than 90 million tons of steel production during the
lagt two decades; and Japan added more than 90 million tons
to her stesl production during an even shorter period of
10 years between 1963 and 1973, in spite of the fact that
it has to import all the major iron and steelmaking raw
materials. The achievements of other countries are also
substeantial. These figures give added support to the
possibility of Arab countries jointly achieving a target of

200 million tons eof steel by 2000 A4,D.
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TAZLE 8§ - CRUDE STECL PRODUCTION IM STULECTED

COUNTRIES 1955—197@?
million tons

Country 1953 1963 1973 e
Belgium 4,53 7.52 15.53 fes
Trance 10,00 17,58 R5. %6 STrTE
tjast Cermany 18,10 31,60 49,52 -
Italy 3460 10,15 20.98 -
Luxembourg 2.66 1,03 5.92 Loodw
Netherlands .88 2,34 5,61 OO

Oy — ——r

EEC 33.75 73,31 122.82 VRS
Japan 7.66 31.50 119,33 R
Poland - 3,80 9.00 14.20 4 T
USSR 38.10 80,23 131.00 : :
China 1.77 . 8.00 25.00 A

Sourcgs: 1) IISI Bulletin, January 21, 1974
2) International Steel Statistics, British Steel
Corporaticn, 1970 :

R S I ‘b;.;,m_ﬂ-ui‘

Nt

e

The world stcel consumption by 1985 would be about
1,145 million tons according to some projections. 1If this
trend continues even beyond 1985, by 2000 A.D. world would
be producing ovar 1,500 million tons of steel. The world
nroduetion of crude steel in 1973 was about 700 million tons.
This would mean that at least another 800 million tons of
etool production would be added by 2000 A,D. Since the
bulk of the new steel capacity is likely to be created
within the developing countries, it would not be unreasonable
to assume that about 25 per cent of this new steel production
could be the share of the Arab world. By the proper
planning and allocation of resources towards achieving
this objective, it should be possible for the Arab countries

to reach the 200 million target by 2000 A.D.
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LONG-TERM PLANNIVS FOR STEEL

In this contex®, the need for planning the steel
industry in long time spans needs to he specially emphasised,
particularly{because the installation of new steel capacity
together with the development of infrastructure and
ancillary facilities, such as new mines, water supply,
power, transport and communications, is a time consuming
process, extending in many caces from eight to ten years.
The current steel development programme should not only
serve as a countinuing link with the steel development in
preogress, but also concern itself as much with advance
preparation for the development of the stesl industry in ths
subsequent years, as with the achievements of ths current

plan targets.}

Advance actien for coordinated development

As in the case of planning for any key sectof,
mere formulation of targets is obviously not adequate. In
line with the perspective planning for the given time-
horizbn, detailed studies need to be undertaken at the
technical level to work out the implications of tre overall
targets and define the steps which must ba simultansously
initiated to achieve integrated progress over a wide front.
Steel development is a camplex tasgk involving a wvast
number of forward and baciward linkages, and requires

large inputs of various materials, regources, sarvices, as



- 18 -

well as efficient utilisation of all products and by-products.
Unless each constituent in this chain ol inter-related
activities functions adequately and in time, a number of
difficulties are likely to occur at various points all along

the line in the steel development programme.

Technical studies

The detailed tochnical and ecbnomic studies envisagad
would indicate the steel capacity to be created in each country
and the product-mix, keaving in view the overall steel
development programme for the entira Arab world by 2000 4,D,
Thoy would focus attention on the possible plant 1océtions
and sites in relation to plant size. Simultaneously the work
must start on the dotailed geological and laboratory
investizations to arrive at qualitative assessment of raw
materials, The studies would also indicate tho zction to he
taken by thoe Arab countries individually a2s wcll as the drab
world as a whole, to develop the trangnort, wator and power
facilities for ths additional steel capacity. Study of
altérnative tecchnology would also he necessary keeping in
mind the objectives of utilising to the maximum local raw
materials. An important aspect of these long range studies
would be to work out the pattern of future equipment
requirements for the steel industry and to examinz tho
feasibility of progrossively manufacturing within the Arab
states some ol the items of cquipment es part of the

industrial dovolopment programmes.
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Hanpower and manaperial development

At the same time, manpover requirements for the
envisaged steel programme n-~ed to be studied carefully and
in great detail so that appropriate sducational and training
prograsmes for various cadres of personnel nay be devised well
in advance to meet the given job specifications. Turther,
special training fgcilities have to be created for the
development of managerial talent and skills and the necessary
arrangements for setting up efficient management structures
and procedures for the construction and operation of steel

plants will have to be evolved and implemanted.

Design organisation

The magsive steel development nprogramme would requirg.
vast technological inputs in the form of design and engineering
services. The need for establishing local design and
engineering organisations/centres in developing economies is
increasingly recognised, as indigenous design and engineering
effort acts as a 'prime mover' in the country's industrial
deveiopment. However, the accent on rapid industrialisation
has necessitated the impoft of technology from advanced
countries which has been a charactaristic feature of the
international flow of steel technology during the last two
decades. But this heavy and continued dependence on foreign
technie2l assistance has not always hoen in the interast of

the recipiant country.
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As the axperience of some developing countrics has
shown, in many cases, there has boen less offective transfor
of know-how and little opportunity for building up local
angineering and design experience which could be utilised for
setting up new steel capacity in the country, The unfamiliarity
of the foreign agencies with local materials and industrial
conditions, often nccessitate the use more of imported materials
and equipment than is actually required. Thus epnortunities
for the development of local skills and equipment manufacture
are lost and the country'!s efforts to achieve sclf-relianee

are hampered.

Thus, while recognising the nced and uscfulness of
foreign technical assistance for the growth of iron and steel
'1ndustry in the initial years, tho ezarly crcation of a nucleus

of design and engineering capacity for the planned
development of the stoel industry is therefore imperative,
particularly in the context of the masgive steel pfogramme
envisaged for the entire Arab world. Some of tho Arab States
havé already established such nuclei within their countrics.
On the inter-state level, organisations like the Industrial
Develspment Centre for the 4rab States (IDCAS) and the
Maghreb Centro of Industrial Studics have also boen active
in the field, But these institutions have not bocn
specifically set up for providing design and enginuering
servicas fof tho iron and steel industry or for premeting

its development.
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Jith the setting up of the Arab Union for Iron and
Steel (AISYU), however, the Arab States have moved a step
nearsr the coordinated and intezrated development of the
iron and steel industry on a regional basis in the Arab world.
Tt would be logical, therefore, to follew this up with the
establishment of a full-7ledged steel design and engineering
institute, perhaps under the aegis of AISU, so that the
requisita design and engineering services ceuld be available
in due course to support the long-term steel dsvelopment
programme of the entire region. Such a design aﬁd engingering
organisation can play a gignificant role in the planning,
design and construction of steel plants in the region and
will be in a better position to understand fully the problems
of the steel industry in the context of the regional
planning, harmenizing national objectives with regional

reguirements.

The experience of developing countries like India
provides a good example of a developing country which has not
oniy established and developed its own design and engincering
gervices for iron and steel, but is in a position to share
its experience with Arab States and to assist them in

getting up their owm design organisations.

Obviously, 2 design and engincering erganisation
cannot be set up like a factory with exclusively imported

knev-how and equipment. The nucleus of the design force must
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be created with Arab personnel who should be given adequate
scope and opportunities to develop under competent leadership
and guidance, In the initial stages, for the development of
a gtrong and competent design organisation, the assistance
and guidance of a consultancy organisation specialised in

the field, preferably one with the specific experience of
design and engincering of steel plants, rseruitment and
training of design persomnel and evolution and develepment

of a result-oriented multi-disciplinary organisation would

be required.

s the consultaney organisation will have the
necessary oxperience, organisation, on~the-job training
facilities and documentation required, it would be in a
better position to bring sbout the effective transfer of
requisite axpertise and methodology for the establishment
of the design institute at the esarliest, than would be the
case if individual experts were recruited, The consultanecy
organisation, working in c¢lose collaboration with Arab
org;nisations, would prepare thoe overall design of the
institutae, aseist in ths recruitment and training of the
key personnel, cstablish the nucleus of the design
organisation and develep the organisation structure most
suited to the Arab requirements. The consultants would alse
avolve modern design and engineoring practices and arrange

for the on-the-job training of frab personnel at their home
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offices, supplemented by training at stoel plants and
squipment manufacturing wnits. Simultanecusly the experts

from the consultancy organisation staticned at the headquarters
of the proposed design and enginesring centre will also

train Arab personnel in the various aspects of design and

consultancy services.
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ANNEXURE - T

POPULATION OF THT ARAB "JCRLD BY 1985

(in mi1lion)

dverage

rate of
Country srowth 1975 1980 1985

%
MEDITERRANZAN
Mauritania 2.2 1.31 1.48 1.62
Morecco 3,0 17.14 20, 47 23,69
Algeria 3.3 16,80 12,78 23.26
Tunisia 2.0 5.72 6.33 £.98
Libya 4,0 2.55 2.86 3.48
Egypt 2.9 20.39 45.19 52.25
Syria 3.0 7.28 8.67 10,04
Labanon 2.5 5.17 3.59 4,06
Sub-total 2.9

!

93,14 108,35 125,38

GULT SUB-REGION

Jordan 3.1 2.B3% 3,08 3,80
Irag 3.2 11,06 12.93 15.16
Kuawait 10.0 1.22 1.96 3,15
Gulf Emirates 3.3 1.34 1.58 1.86

Sub-total 5.0 16.25 19.55 23,77
HED SFA SUB-REGION

Saudi Arahis 2.7 8.86 10.12 11.80
Sudan 3.4 18,47 21.87 25.92

Yemen (North :
and South) 2.8 8,26 9.50 10,91
Bub-total 2.9 35,59 41,49 48,43
TOTAL . 3.1 144.98 159,38 197,58

Source: Arab Irom and Steel Union (AISU), flgiers
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ANNEXURE ~ 11
PRODUCTION, POPULATION AND PERCAPTTA PRODUCTION OF SOME SEIECTED COUNTRIES
1965 1%6 1967 1968 1969 1970 1971 1972 1973
_ ~ PERCAP FERCAP PERCAP PERCAP PERCAP PERCAP PERCAP FERCAP PERCAFP
Country POP_ _PRD _PRD POP_ _PRD _FRD FOP _PRD _PRD POP_ _FRD _PRD POP_ _PRD _FED POP _FRD _PRD POP__PRD. _FRD POP__PRD _PRED POP_ _EFED _PRD
Relgie 9.406 9.2 98D 9.466 B.9 U0 9.526 9.7 1,020 9.58% 11.6 L210 9.646 12.8 1,330 9.66 12.6 1,300 9.673 12.5 1,290 9.73 4.5 1,480 9.79 15.5 1,590
Linembourg 0,330 4.6 1,390 0.333 4.4 1,320 G.335 4.5 1,340 G.33B 4.8 1,430 0.340 5.5 1,620 O.342 5.5 1,610 0.344 5.2 1,560 0.346 5.5 1,580 0,348 5,9 1,700
Japan 9.3 412 418 99.1 47.8 482 100.3 62.2 623 101.4 66.9 €60 102.6 B2.2 800 103.7 933 900 104.9 88.6 &5 106,1 96.9 915 107.2 119,3 1,10

tegt Germany 56,523 36.8 650 57,069 35.3 618 57.615 36,7 635 58.161 41.2 705 58.707 45.3 770 59.5 45.0 755 59.8 40.3 675 80,4 43.7 725 61.0 49.5 810

Sweden 7430 - 4,7 610 7.m2 4.8 615 T.85, 4.8 610 7,916 5.1 &5 7198 5.3 662 g.2 5.3 670 8.4 5.3 630 8.7 5.3 610 9.0 5.7 635

Czechoslovwalda 14,106 8,4 615 14,18, 9.1 646 14,262 10,0 T02 14,340 10.6 738 14.418 10.8 750 14.5 1.5 790 14,57 1241 B2 V4.8, 12,7 868 14.75 13.2 890

Ugsa 194.6 119.3 615 196.9 121.7 618 199.1 115.4 578 201.2 119.3 592 203,2 128.2 630 205.4 119.3 sdz  208.2 109.3 525 211.0 120,7 5T 214.0 136.5 635
USSR 230.9 91.0 392 233.5 96.9 415 236.0 102.2 422 238.3 106.5 448 . 240.6 110.3 458 242.8 115.9 475 245.0120.6 492 24B.0126,0 502 251.2 131.0 529
NOTES:
PGP - Population in millions.
PRD - Production in million tons.
FERCAP PRD ~ Per capita steel production in kg.

SOURCES: (1) Projection 85, Committea of Economic Studies, IISI, Brussels, 1972
(2) Statistiocal Year Book, UN, New York, Various issuea.
(3) IS Bulletin, Jamary 21, 197.





